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Accelerators 

• Accelerators, now what? 
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What programming models 
• CPUàMPIàGPU 

Applica'on	
  
MPI	
  Rank	
  0	
   GPU	
  

MPI	
  Rank	
  1	
   GPU	
  



5 

What programming models 
• CPUàMPIàGPU 

Applica'on	
  

Node	
  1	
  
MPI	
  Rank	
  0	
  

MPI	
  Rank	
  1	
  

Node	
  2	
  
MPI	
  Rank	
  2	
  

MPI	
  Rank	
  3	
  

GPU	
  

GPU	
  



6 

What programming models 
• CPUàMPIàGPU 

Applica'on	
  

Node	
  1	
  
MPI	
  Rank	
  0	
  

MPI	
  Rank	
  1	
  

Node	
  2	
  
MPI	
  Rank	
  2	
  

MPI	
  Rank	
  3	
  

GPU	
  

GPU	
  

Pr
ox
y	
  

Pr
ox
y	
  



7 

What programming models 
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Cray Cuda Proxy 

	
  CRAY_CUDA_PROXY	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Overrides	
  the	
  site	
  default	
  for	
  execu'on	
  in	
  simultaneous	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  contexts	
  on	
  GPU-­‐equipped	
  nodes	
  (Hyper	
  Q).	
  SeQng	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  CRAY_CUDA_PROXY	
  to	
  1	
  or	
  on	
  will	
  explicitly	
  enable	
  the	
  CUDA	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  proxy.	
  To	
  explicitly	
  disable	
  CUDA	
  proxy,	
  set	
  to	
  0	
  or	
  off.	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Debugging	
  is	
  only	
  supported	
  with	
  the	
  CUDA	
  proxy	
  disabled.	
  



9 

What programming models 
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• CPUàMPIàOpenMPàGPU 
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GPU Libraries 
• What Libraries are available? 
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GPU Libraries 
•  Thrust example 
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GPU Libraries 
•  Libsci_acc example 
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GPU Libraries 
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GPU Libraries 
• CUSP example 
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GPU Libraries 
• CUFFT example 
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GPU Libraries 
• Cudatoolkit 
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Frameworks 

• OpenACC, OpenCL, CUDA, CudaFortran 
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Should you code for the hardware? 

• Dynamic parallelism 
• HyperQ 
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Conclusions 


